Evidence against the presence of NMDA receptors at a central glutamatergic synapse in leeches.
The N-methyl- D-aspartate (NMDA) receptor, able to detect the coincidence of pre- and postsynaptic events, is considered to be the molecular analogue of associative learning. Associative learning is well known in leeches, particularly for reflexive shortening. The neuronal circuits underlying shortening have been documented and include neurons that release glutamate. Is this type of learning in leeches also mediated by NMDA receptors? The synapse between the P sensory neuron and the motoneuron-like AP cell was examined and: (1) NMDA failed to elicit a response in the AP cell, (2) the NMDA receptor antagonist 2-amino-5-phosphopentanoic acid affected synaptic transmission only at high, non-specific levels, and (3) the antagonist for the glycine-binding site 7-chloro-kynurenic acid at 20 microM did not inhibit transmission. Therefore, there are evidently no NMDA receptors at the P to AP synapse, suggesting other mechanisms of associative learning in leeches.